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Abstract 



PURPOSE:To enable fine working such as photolithography by improving surface shape (morphology) and to improve 
; yield by improving characteristics of a semiconductor device. 
CONSTITUTION: After a single or a plurality of first compound semiconductor layers are grown on a silicon substrate 1, 
the surface of this first compound semiconductor layer 2 is mirror-polished, and further a single or a plurality of second 
compound semiconductor layers 3, 4, 5... are grown on it, thereby improving surface shape (morphology). Introducing In 
into a growing compound semiconductor layer relaxes dislocation to improve characteristics or prevents punchlhrough of 
an etching stopper layer due to dislocation. 
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[0 0 6 3] 02(i, |gl|aS«|©J/«j3>i£fift^ 
^»M««®©AFM®jgaS^CT-fe^„ £©BBC* 
Si:, ^»Wf®^ffi©Hia®^3tt2~3 nmSg 
T*& 'A G a A s ®0*ffi£$f»bfc I- ^tCli&BoCD 
EJ£btf2 0 nmmrefcofczit £^*££*$Stc3fc 

[0 0 6 4] 3©iygMT*J±, fltt£Uf<Z>£Rj*& 5 5 

©macDAg 3 a$jtK*«w< &ft tc t*§ 

T'ft5^<»<> lAli ii^©HEMT£iS£tft$§ 
£li 1 a mJSTFlC-rft&Sitf &S. 

[0065] ztommtotmmmax-jmzzir 

«btC, Si«RS:fl|v»ft3i:ft<GaA8«fcl:Jcn- 
8t)i©G a A s Mt:fSALtdt^<m&m%BVX^ 
ft. 

[0066] 



o n 

(cm 2 / V s ) on 
is-btt-WBl on 
(cm"2) on 



S i 

Ga A s 
S i 

Ga A s 

[0 0 6 7] Z:©ldfi^C«kSGaAs on Si© 40 
^VT&mmt. SSlCfcttftGaAs on Ga 
A s ©3f-vU 7&®m<D 9 3 %T', 5/- S S^igHttM 

[0 0 6 8] 3.©mis#J©G a A s on Si&£& 
MESFET{C>IE*£i§£{i, ±IB©GaAs : In 
m^ffim* fiS i £ K-7*LfeG a A s : I nT'&o 
T&<fc<. i-AlGaAs^-tf5,t:iJ±0^ 

[0 0 6 9] W>WtmH*.& G a 50 



5280 
569 0 
9. 6X 1 OH 
9. 4X1 OH 
AshlnGaP, 



77K 
21400 
30300 
8. OXIOH 
8. 2X1011 

InAlAstlnGa 



a s zmenttzmmzmm? ft z. t $ njire*ft. -e l 

T. Z©2Q6«tt, n-AlGaAs^-f^iji&MA^TlC 

ue£*u y 7mmt>^(o±izmm ti&wm 

(DHEMTlzmmzmmT'ZZZtto^tT-b* 

[0 0 7 0] ttz. 3«RK-^WIS:«WW6GaAs 
/AlGaAsfeSWGaAs/I nGaP©IBBC» 
#&JPK<TT- I n A sS&£fcfc#0. 1 RilT'&ft I n G 
aA S J§£J¥A-f£;:i:«fco-c « SSilWtfnJ 



(7) 
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"f^M'jSBOil nGaAsJIfCInfcSs&trfSi:. * - K4*~ MH«®n-A lo.2SG a 0 .72A s : I nXy 
£<&»J. 3(DI nGaAsJfctyCfcttSm^-tf) [0 0 7 6] f4Il (06#88) 



^ffiOH^H&WC'&S. Z10>0KJ3^T, 1 lttSi flSgc0n-Alo.28Gao.72As : Inl^f^Xh 

12IJGaAs^i;t777f, 13«Alo.35 V^M 1 9 fcl&i'tS. l/5>* Nf2 2©MP$:iib 

Ga 0 .65As : I n^2^>v77M, 14«A1 0 .2SG T, A 1 &&§U E=E- K^- h®^2 3 fcD^E- K 
ao.72As£3/\'-y77M. 1 5tt i -G a A s : I n 10 MW2 4 fcJRfifct*. US>* Ml 2 2 fcBfeSLfe 

®?-j£fT®> 1 6t±i-Alo.28Gao.72As : I nX & n-Ga As $2*^:71 2 0CD±{C, ftlZBfft, 

^-m 1 7ttn-Alo.28Gao.72Asm^& LfcE^- Fr*- bW&2 3 fcitfD*- F-7 - - h«ff 

m. 18ttn-GaAs«l*-Vy^Ji, 19(in-A 2 4 fctJ^T-tft-eftV-amfii: K W 

10.28Gao.72As : I nx^^^^h^AM, 20 bT5&£fS. 

t*n-GaAsffi2*vy?M, 2 1, 2 2lil/J?Xh [0 0 7 7] H6®«^^|«:Wfe«fcU t KtHittT 

/§, 2 3ttE ! E-K4 t -M«. 2 4«D i E-Ky-h IBWtfe'JT'SS. 

®I"Z?£>5. 2 0. n-GaAsi2^7^f 

[0072] 30fg»i#&E£^{*3fefc[§B&£fi H360nm 

ICj&B L fcflft***. £<8g^(C£t7«jftKftfttt. FrlBK 1 . 5 X 1 0 18 c m-3 

&ifmMtmknibz>tfs &rf\z*<m&JM&m 20 19. n-Aio.23Gao.72As : im7f>^b 

[0 0 7 3] Igllig (03#J$) ^3nm 

Si&&ll©±{C, GaAsgl^y77ll2, A KrHUEl. 5X10l8 cm -3 

10.35Gao.65As : I n^2A>y77Ml 3, Al 18. n-GaAsS|1^77"f 

0.28Gao.72As^3yt-y77^14 > i-GaAs : J937nm 

I n**j£fTjgl 5, i-Alo.28Gao.72As : In K'^ttKl. 5XK)18cnr3 

^-tH6, n-Alo.28Ga 0 .72As«^&M 17. n-A 1 0.28G a 0 .72A s m-f^&® 

17, n-GaAs^l^-v>yyifl 8, n-Alo.28 K35nm 

Gao.72As : I nl7f>^h7^1 9. n-G K**8l. 5X10l8 C nr3 
&Asfl}2*rVy7M2 0 30 16. i -A 1 0.28G ao.72A s : I nZK— *M 

[0 0-7 4] KS2XB (EB4«H) f$2nm 

n-GaAs^2^<v^2 0CD±{Cl/^xM2 1 15. i -G a A s : I nS*j£f?Jg 

£**U E^-hTf-hfWKWnfejRrtU Z\<DM H$100nm 

P£«LT, CC1 2 F 2 +He#X #7? F5>fXy^ I nWm.1 O20 c m"3 

>^l/TE?-Ky-h1Kffln-GaAsi2^7 14. A lo.28Gao.72As^3A>y77M 

^2 0$rfij;*-t«). Z03Ly*yy\t*<DT<Dn-A fSlOOnm 

10.28Gao.72As : I nl-yf ^Xh-yAIl 9<D 13. A 1 0.35G ao.65A s : I n%$2Ay 7tM 

&mT-&ltt&. *<m> NH3 OH : HO2 =1:5 j?$200nm 

OVTy^-TMW&R^Tlft&mVxv hx<y 12. GaAsIl/^77f IZ22. 5 urn 
^>yi/CE*-Ky-M!»gc©n-Alo.28Gao.72 40 1 1. SiSS 

As: I nl-vf>^h7AIl 9 £Rj?£-f [00 7 8] ^©SaSftW 5 * 1 USSM^M^S E 

[0 0 7 5] m3XM (05» ^-FHEMT^D^-KHEMTSr^bLfc^T'fe 

US?* bM2 1 fcBfcSU fffeft US/'X MI2 2 »J, *<Dfc&, I n &»A*«#WM(DRfl3tftlU 

JB*t*. 3ft<b0l»P£SbT&2:ijg£:liO8&(C, C I nmALtLAlG&Asj§mXbtcZ.tT'$>Z, 

Cl 2 F 2 + He#X4n?F5-fx>y-f>yL/C0>E=e I nZ\ t -£yyC?zM<Di&8tZPlllMLtzZ.£iZ£. i ). 

-Fy-MPgc<7>n-GaAsSSl*-^y7®l 8£D £®**nytf$e>{C##£*t£aW;fc£„ 

: E-K^-HtIlgc(On-GaAs^2*^>v^2 0«: [0 0 7 9] Z\<Dmm<D£5lZ£Ml&&LfrA 1 G a 

Bfc£1-5, 3CDX«y^>^tt-e©T©E^-Ky-htI Asg, G a A si«®l7f>^ hysWtt. ffgfir 
^c©n-Alo.28Gao.7 2 AsS-?^&®l It. D^E 50 gBJg*^*MoTV^Zli:A^<, x-y^^izitf) 



[007 1] (&2J&6S0J) 03, 04, 05, 06 



NH3 OH : HO2 =1:50 S^V^T^x-y 
Hx<y^>^LT, E=E-K^-MS«OQn-A 1 0 .28 



(8) 

13 

s. 

[0080] 

i/ <j nymit^wm»mmi>ix mm 

[0 2 ] % l JHfflf<z>*> 'J 3 >|HEf b3W*tt®<Z>£ 

[03] ^2|ygM©t/'j3>Sffifb^#^«^e© 
5£t#££tf)XgI&f?!0 (1) T*&£. 20 

[04 ] US 2 £SNt0!l<Z>2/ 'J 3 >&Rfb#fe¥#ftI£il<Z> 
IBfcM&ttEeBWiBI (2) T'feSo 

[05] Sg2f^#JcD^<jn>«b£#^ft&g<D 
ISi^cDXSgi^ig (3) 

[0 6 ] m 2 'j n ywm-twmmmff) 

[07] t£*<DS/'J:3>g«{b^^ftS©«®©A 
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[08] (A) ~ (F) (ju 186*02/ Un^lSlgflteft 
[09] MOCVD{C«fc»JJ/'j3>St5LtfC0. 6*tm 

[010] 3BWSMBEJCj:»;fiJlftUfeS/ya>l6fi 
G a A s Mams® A FMffimPmT'&So 

[01 1] jHiWEaMBECJ:*rtftLfcJ/i;3>l6S 
G a A s MommOA FM«i?St^^ 0 

[012] 01 10X-X' tte£l?*NTl9&K*CTl/ 

[013] MOCVD(C<fcy/&gl / £i/U=J>S*Ga 

a s m<n$mwk<»A Fumxtmxv3b&. 

[014] 0. 5/im<DGaAsf§<D±lZI$,&l,t~isV 
3 I n G a A s M<D&m<D A FMfflXffi&tXlb 
5. 

1 S 

2 GaAsA-y77i 

3 Alo.35Gao.65As/\'>y7TM 

4 i-GaAs : I nM-H&W 

5 i-Alo.28Gao.72As^^— 

6 n-Alo.28Gao.72 A sm?^® 

7 n-GaAs^fy^I 

8 ^-hmn 

9 y-xfi 

10 KW>fl 



[01 2] 



(9) 



WW 5-1 667 24 



[121] 



9 



10 

— -H 



— 7 

-4 
3 



—2 



7 : n-GaAs +t ?7l 1 OOnm 1 K^dSJt . 

6 : n-Alo2«Gao.72As «?ttteJ| 50nm f I5xl0 ,e crri 

5: i -Ala28&aoJ2As -tl 2 nm 

4 : i-GaAs:ln^mfTl 100nm-InfiS , 

3 : AloasGaassAs '<-?7rJg 300nm 1Crtm 3 

2 : GaAs^<y7rS 2.5nm 
1 : Si 



8 : y- h«S 

9 : 7- 

t 0 : Ki/^li 



-3 



T 
I 



(10) 
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[03] 



m 2 %im<n mfiL<t&®>mKm<»mm<o 
iMtmm < 1 ) 



20 

Te 17 

14 



-13 



J" 



12 
11 



2 0 


: n-GaAs^2 + * v7'M 


60nm 


1 9 


: n-Ala28Gaa72As:In^ y*->f 


3 nm 








1 8 


: n-GaAs % 1 * * y 7'Jg 


7nm 


1 7 


n-AlQ28Gao.72 AsWt^&M&M 


35 nm 


1 6 


: i-Alo78Gaa72 As:ln^-<-^S 


2nm 


1 5 


; l-GaAs:In«*£fj« 


100nm 


1 4 


Ala2$Gaa72As S5^';7/@ 


100 nm 


1 3 


Al o.35 Ga acs As : In^ 2 ? 7 7 II 


200 nm 


1 2 : 


GaAs® 1 7 t® 


2.5nm 


1 1 : 


Si m 





(11) 



WHPP 5-166724 



[04] 



XSKHH (2) 



2-19 



21 



20 



17 



18 



+-15 
-14 

•13 



16 



12 



11 



n-GaAs M2**> 7'M 60nm 

n-AliusGa a72As:Irv=- , ?f->^' 3nm 

n-Ga As £1 * + ? 7J1 7nm 

n-Aloj8GaQ72As«^H»U&Ji 35nm 
i- AlaaGadn AsJn*^— 2nm 

l-GaAs-.Inm^frJi 100nm 

AlQ2«Gaa72As 7 100nm 

Ala3sGaa65As:In*2>< ? 7 rf§ 200 nm 

GaAsgM '< y7 rS 2.5nm 
Si ££ 



I5x10'W 



ftffl¥ 5- 1 6 6 724 



[05] 



IMMm (3) 



--22 



-17 



20 
18 
16 



f-15 
U 

13 



12 



--11 



2 0 
1 9 

1 8 
1 7 



n-GaAsSi2tt7 7'i 60nm1 

n-Al0L28GaO72As:ln*v^>^' 3nm 

n-GaAs$1 **j7'm 7nm 

n-Al<mGao.72 Asft?#|&Jf 35 nm 

i -Alo^8Gao.72As:In^^— ^-g 2nm 

i-GaAsrln^;? j£TiM 100nm 

Ala28Gao.72As fjA,7 7 f lOOnm 

Ala3sGao65Asln^2^< v 7 tM 200nm 

GaAsgl '<■? 7rM 2.5»im 

si m 



2 2 : M 



(13) 



WPP- 5- 1 6 6724 



[06] 




12 



2 0 


• n-GaAs$2 * + y7f3 


60 nm 


1 9 


: n-Alo2B6acu2As:In^ ?f >^ 


3 nm 








1 8 


' n-GaAs!g1 t + ? 7"J§ 


7 nm 


1 7 


' n-Ala28Gaa?2 As«^Ptt*SJi 


35 nm 


1 6 


i - Al (X28 Ga 0.72 As : I n* *< — * IB 


2 nm 


1 5 . 


i-GaAs:In*^frii 


100nm 


1 4 


AlQ28Gaa72As JB 3 ? 7 7 JB 


100nm 


1 3 


AtaasGaaesAs: \vS^2-><y 7 7I 


200 nm 


1 2 


GaAsHl'<?7 7JI 


2.5nm 


1 1 . 


Si US 


2 2 






2 3 


E*- K.Y- h^S 




2 4 : 


D*- py- h«s 





(14) 



5- 1 6 6 7 2 4 



[07] 




«HPP 5- 1 667 24 



[08] 



(A) 



Si SHE 



looo'c iznm 



(B) 



(C) 



<D) 



Si-Si- Si -Si T 
Si-Si-Si-S'i-Si-Si-Si 
Si- Si-Si-Si-Si-Si-Si 



32 



fZtti tf\ fi\ 6?\ 



>31 



33 



(E) 



34 

Tzzzzezzzzzzm 



-3! 




(F) [ 



36 

35 
34 



3-31 



(16) 
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[09] 



MOCVDni t) i, '} a>SiiCO . 6 fimjfcgl;*- 
G a A s m<n%ffi&. £ 




[01 1] 



(17) %ffl¥ 5- 1 6 6 7 24 

[01 3] 




